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GONIOBASES OF THE VICINITY OF MUSCLE SHOALS 
NIXE species and two subspecies of Goniobasis are recog- 
nized in this paper as inhabiting the vicinity of Muscle Shoals, 
Alabama. I have not had the heart to count the names it 
has been thought necessary to thro~v into the synonymy, al- 
ways a slough of despond in the case of the Pleuroceridae. 
The position of Melnniu fornzosa Conrad, for all its venerable- 
ness, is considered uncertain for reasons later to be recited. 
Three other species are in like situation. Gowiobasis fabalis 
Lea, credited to the Tennessee River, and Melania senzicostata 
Conrad, described as from "streams in North Alabama," be- 
long probably to the drainage basin of the Alabama River. 
Certain Goniobases that are in the Alabama Museum of Nat- 
ural History appear to be undescribed, yet i t  is believed to be 
best to leave them unnamed until they can be compared with 
the more obscure molluslrs of the Lea and Anthony collections. 
All the recognized Goniobases, with one exception, are 
plicate-striate, i.e., they have longitudinal ribs upon the apex 
that are crossed by revolving raised lines. G. pybasii seems 
to be plicate only. Two species that hasre been placed (with 
iilterrogation marks) in the synonymy of G. pauperculu mere 
described as smooth, but I am inclined to believe that, if un- 
eroded specimens had been in the hands of the describer, they 
\~,onld have been found to be plicate-striate. Hinliley men- 
tioils the finding near Florence of two smooth species, G. 
c~teq-ina Lea and G. adz~stcc Anthony. The determination is 
probably in error, since these two species belong to the fauna 
of southwestern Virginia and eastern Tennessee rather than 
to that west of Walden's Ridge. I am unable to say what 
he collected, but since one of the smooth forms was found in 
a spring and the other iii company with amphibious Ponzati- 
opsis, it is liliely that the shells were depaupemte, as other 
Pleurocerids in similar situations frequently are. The G. 
nitens Lea which Hinliley lists vi th hesitation as from Flor- 
ence also may be one of the phases of the local plicate-striate 
species, nitens being a synoiiyni of luqueata. Nothing exactly 
lilre laqzceata was found by Mr. Herbert 11. Smith in the 111 I us- 
cle Shoals area ontside the basin of Elli River. 
The relationship of three of the nine Goniobases with others 
is vague. These are G. pazbperczcla and G. pcrstriata plus de- 
campii. Possibly their nearest connections are ~vith forms 
of the Alabama River drainage basin, whicli have not been 
studied intensively. G. nasszcla belongs to the widespread 
group of which G. catenaria (Say) is the best lino~vn mem- 
ber. G. uczcta and G. bacz~lz~nz are linlied with G. edgarianu 
(Lea) whicli in middle Tennessee seems to have a fairly close 
affinity with G. laqz~eatu. G. interveniens of Alabama and 
G. curreyana (Lea) of Iieatucliy are closely aBin. G. pybasii 
resembles G. cari~zocostata (Lea) of Coosa River tribntaries. 
The area whicli is spolien of in this paper as the vicinity of 
Muscle Shoals includes the tributaries of the Tennessee River 
from Jackson County, Alabama, on the east, to branches of 
i t  in Franklin County on the west. The Tennessee River at 
the shoals flows over the Ft .  Payne chert of the Mississippi 
system. Mr. Smith collected here for several days in 1909 
and in a letter to Dr. Walker described the river as "three 
miles wide, shoaly all the way across and full of little islands. " 
He said that he had fonnd no Goniobases in the river itself 
"except a few creelr fornis evidently washed in.' '  This is as 
might be expected since much farther up the Tennessee and 
even into the Ilolston and Clinch rivers, Goniobasis disap- 
p e a r s  and is s u p p l a n t e d  by such  la rge-s t ream f o r m s  as 
PL~zcz~losa praerosa Say and the various phases and varieties 
of Plezcrocera canaliculatu~n ( S a y ) .  
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Goniobasis ~ a s s u l a  ( C o n r a d )  
Melnnin nassz~la Conrad, New F. W. Shells U. S., 1834, p. 53, pl. 8, fig. 9;  
Lea, Trans. Am. Phil. Soc., VIII,  1841, p. 190; Obs. Gen. Uaio, 111, 
1842, p. 28; De Kay, Moll. N. Y., 1843, p. 97; Wheatley, Cat. Shells 
U. S., 1845, p. 26; Jay, Cat., 4th ed., 1852, p. 274; Binaey, Check 
List, 1860, No. 171; Reeve, Monog. Melan., 1860, sp. 412; Brot. List, 
1862, p. 34. 
Ck~iobasis nasszcla Conrad, Tryon, Smithson. llisc. Coll., So.  233, 1873, 
pp. 173, 193; Sargent, Nautilus, VII, 1894, p. 121; Price, Nautilus, 
XIV, 1900, p. 77; Hinkley, Nautilus, XX, 1906, p. 42; Goodrich, 
Nautilus, XXXVI, 1923, p. 116; Nautilus, XLII, 1928, p. 32. 
Goniobnsis thol-tonii Lea, Proc. Acad. Nat. Sci. Phila., XIV, 1862, p. 268. 
Golziobasis tlzorntonii Lea, Journ. Acad. Nat. Sci. Phila., V, 1862, p. 320, 
p1. 38, fig. 168; Obs. Gen. Unio, IX, 1863, p. 142, 111. 38, fig. 168; 
Tryon, Smitlison. Xisc. Coll., No. 253, 1873, p. 199; Hialtley, Kauti- 
lus, XX, 1906, p. 42. 
A?nbloxz~s virginzcus (Gmelin), Hannibal, Proc. Nal. Soe., X, 1912, p. 174. 
The typical form of this small mollusk is conic, thin, plicate 
011 t h e  upper half of the whorls, striate on all of them. The 
shell is grayish-yellow, carinate on the apex, slightly angled at 
t h e  per iphery .  T h e  s u t u r e s  a r e  r a t h e r  deep ly  impressed.  T h e  
aperture is ovate, bluish-white;  the columella thin and nar- 
r o r  and consisting of on ly  a w a s h  of cal lus  above t h e  c e n t e r ;  
the  outer lip incnrved below the su ture .  
In one lo t  of nassula f r o m  the l imestone spring at Tuscum-  
bia, the type locality, 44 of the specimens are of the f o r m  
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clescribecl; 4 are much narrower and have more pronounced 
carinae; 1 is like this, but is only slightly striate; 12  lack the 
striae on the base; in 17 the plicae are prominent and the 
striae microscopic; 8 are plicate and not striate at  all. This 
last form a-as given the name thorn ton i i  by Lea. It has been 
considered a distinct species by others also. But a careful 
examination of unsorted material from Tuscumbia shows 
quite clearly that the forms are of the same species. The ex- 
tremes live in the same waters. 
A marked variation from the typical form occurs in the Big 
Spring and the Graham Spring at  Huntsville. This is quite 
darlc, strongly carinate on the upper whorls ; the striations 
are fewer than in the shells from Tuscumbia and do not occur 
on the base. I t  is a small race. Whereas in shells from Tus- 
cunlbia the striae tend to disappear and malce the plicae stand 
out more sharply, it is the revolving raised lines in the Ilunts- 
ville shells that persist and the plicae that tend to become 
obsolete. I t  should be said that the very young shells of the 
two localities are virtually identical except in the non-essen- 
tial of color. 
This species has been found also in the Tennessee River, 
apparently in the vicinity of Tuscumbia. There are certain 
very small and very eroded shells of the Flint River and Paint 
Rock River drainage basins that look very much like the 
thomztoqzii form of nnssula. I have hesitated to place them 
there because their opercula are quite different from what 
is to be expected in the species under consideration. The 
~znsszclu operculnn~ is rather longer than broad and has the 
pronounced character of very loosely coiled spiral lines. This 
feature confirms tlze impression given by the sculpture of the 
shell that the species belongs to the group of Goniobasis 
c a t e n n ~ i a  (Say). This group is a highly interesting one and 
has a range extending from southern Virginia to eastern 
Texas. I have elsewhere discussed these Goniobases in 
detai1.l 
1 N:~utilus, XLII, 1928, p. 28. 
Goniobases of  Mz~scle Shoals 
Afensurements of Goniobaszs nassula: 
Altitude Diameter 
19 millimeters x 8 Tuscumbia 
18 millimeters x 73 Tuscumbia 
174 millimeters x 8 Tuscumbia 
174 millimeters x 7 Huntsville 
164 millimeters x 7 Huntsville 
1 5 i  millimeters x 64 Huntsville 
Goniobusis laqueata (Say) 
Melania laqzceata Say, New Harmony Dissem., 1829, p. 273; Am. Concliol., 
No. 5, 1832, pl. 47, fig. 1 ;  Lea, Trans. Am. Phil. Soc., VI I I ,  1841, 
p. 181; Obs. Gen. Unio, 111, 1842, p. 19;  IX ,  1863, p. 136; Journ. 
Acad. Nat. Sci. Phila., V, 1862, p. 314; De Kay, Moll. N. Y., 1843, 
p. 97; Wheatley, Cat. Shells U. S., 1845, p. 25; Jay ,  Cat., 4th ed., 
1852, p. 274; Biaaey, Reprint, 1858, pp. 143, 200; Reeve, Monog. 
Melan., 1860, sp. 281, 2888; Brot, List, 1862, p. 187. 
Melasma laqueata (Say),  H.  & A. Adams, Genera, I, 1834, p. 300. 
Goniobas.ls laqueata (Say),  Tryon, Smithson. Misc. Coll., No. 253, 1873, 
p. 176; Pilsbry, Proc. Acad. Nat. Sci. Phila., 1896, p. 499; Walker, 
Misc. Pub. Mus. Zool., Univ. Mich., 1918, p. 158; Goodrich, Nautilus, 
1923, p. 116; Nautilus, XLII ,  1928, p. 32. 
Melania castanea Lea, Proc. Am. Phil. Soc., 11, 1841, p. 11; Trans. Am. 
Phil. Soc., VI I I ,  1841, p. 164, pl. 5, fig. 2; Obs. Gea. Unio, 111, 1842, 
p. 2, pl. 5, fig. 2; IX ,  1863, p. 145; Journ. Acad. Nat. Sci. Phila., V, 
1862, p. 323; De Kay, Moll. N. Y., 1843, p. 92; Wheatley, Cat. Shells 
U. S., 1845, p. 24; Reeve, Monog. Melan., 1860, sp. 337. 
Goniobaszs castanea (Lea),  Tryon, Smithson. Misc. Coll., No. 253, 1873, 
p. 271. 
Melania gracilis Lea, Proc. Am. Phil. Soc., 11, 1841, p. 12; Trans. Am. 
Phil. Soc., VI I I ,  1841, p. 168, pl. 5, fig. 11; Obs. Gen. Unio, 111, 
1842, p. 6, pl. 3, fig. 11 ;  I X ,  1863, pp. 102, 125, 133; Journ. Acad. 
Nat. Sci. Phila., V, 1862, pp. 280, 303, 311; De Kay, Moll. N. Y., 
1843, p. 94; Billaey, Glleck List, 1860, No. 128; Brot, List, 1862, 
p. 38. 
Potadoma gracilis (Lea),  H .  $ A. Adams, Genera, I, 1854, p. 299; Chenu, 
Manuel de Conchyl., I, 1859, fig. 1968. 
Goniobasis gracilis (Lea),  Tryon, Smithson. Misc. Coll., No. 233, 1873, 
p. 178. 
Melania mo?wzonuZis Lea, Proc. Am. Phil. Soe., 11, 1841, p. 13; Trans. 
Am. Phil. Soc., VIII ,  1841, p. 178, pl. 6, fig. 31; Obs. Gen. Unio, 
111, 1842, p. 16, pl. 6, fig. 31; De Kay, Moll. N. Y., 1843, p. 96; 
Wheatley, Cat. Shells U. S., 1845, p. 26; Binney, Check List, 1860, 
No. 168. 
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Mela?z.ia decova Lea, Proc. Am. Phil. Soc., 11, 1841, p. 14; Trans. Am. 
Phil. Soc., VI I I ,  1841, p. 181, pl. 6, fig. 38; Obs. Gen. Unio, 111, 
1842, p. 19, pl. 6, fig. 38; IX ,  1863, p. 137; Journ. Acad. Nat. Sci. 
Phila., V, 1862, p. 315; De Kay, Ikloll. N. Y., 1843, p. 98; Wheatley, 
Cat. Shells U. S., 1845, p. 25; Binney, Checlr List, 1860, No. 85; 
Reeve, Monog. Melan., 1860, sp. 292; Brot, List, 1862, p. 35. 
Go.i~iobosis decova (Lea),  Tryoil, Smithson. hlisc. Coll., No. 253, 1873, p. 
204. 
Melunia niticla Lea, Proc. Am. Phil. Soc., 11, 1841, p. 14. 
Melania nitens Lea, Trans. Am. Phil. Soc., VI I I ,  1841, p. 182, pl. 6, fig. 
40; Obs. Gen. Unio, 111, 1842, p. 20, pl. 6, fig. 40; IX,  1863, p. 126; 
Jourii. Acad. Nat.  Sci. Phila., 1862, p. 304; De Kay, Moll. N. Y., 
1843, p. 98; Wheatley, Cat. Shells U. S., 1845, p. 26; Binney, Check 
List, 1860, No. 178; Brot, List, 1862, p. 36. 
Goniobasis nitens (Lea),  Tryon, Smithson. Misc. Coll., No. 253, 1873, p. 
182; Hinkley 6; Xarsh, Shells Cent. Tenn., 1885, p. 8 ;  Hinkley, 
Nautilus, XX, 1906, p. 42. 
Melania plicatz~la Lea, Proc. Am. Phil. Soc., 11, 1841, p. 14 ;  Trans. Am. 
Phil. Soc., VI I I ,  1841, p. 182, pl. 6, fig. 41; Obs. Gen. Unio, 111, 
1842, p. 20, pl. 6, fig. 41; Jay,  Cat., 4th ed., 1852, p. 274; Brot, List, 
1862, p. 34. 
Melasma plicatula (Lea),  H. & A. Adams, Genera, I, 1854, p. 300; Chenu, 
Manuel de Conchyl., 1859, I, fig. 1998. 
Mela?zia civcincta Lea, Proc. Am. Phil. Soc., 11, 1841, p. 15; Trans. Am. 
Phil. Soc., VI I I ,  1841, p. 187, pl. 6, fig, 61; Obs. Gen. Unio, 111, 
1842, p. 25, pl. 6, fig. 51; De Kay, Moll. N. Y., 1843, p. 99; Wheatley, 
Cat. Shells U. S., 1845, p. 24; Reeve, Monog. Melan., 1860, sp. 289; 
Brot, List, 1862, p. 31. 
Goniobasis civcincta (Lea),  Tryon, Smithson. llisc. Coll., No. 253, 1873, 
p. 200. 
Juga circinnata (Lea),  H. & A. Adams, Genera, I, 1854, p. 294; Chenu, 
Manuel de Conchyl., I, 1859, fig. 2015. 
Melania circinltata Lea, Binney, Check List, 1860, No. 54. 
Melania deshayesiana Lea, Proc. Am. Phil. Soc., 11, 1842, p. 242; Trans. 
Am. Phil. Soc., IX ,  1842, p. 24; Journ. Acad. Nat. Sci. Phila., V, 
1862, pp. 313-318, 323-325; Obs. Gen. U~lio, IV, 1848, p. 24; IX ,  
1863, pp. 135-141, 145-146, 167; De Kay, Moll. N. Y., 1843, p. 98; 
Wheatley, 1845, p. 25; Jay,  Cat., 4th ed., 1852, p. 273; Binney, 
Check List, 1860, No. 88; Brot, List, 1862, p. 34. 
Melmia deshayesii Lea, Reeve, Monog. Melan., 1860, sp. 330. 
Melasrna deshayesiana Lea, H.  & A. Adams, Genera, I, 1854, p. 300. 
Goniobasis deshayesiana (Lea),  Tryon, Smithson. Misc. Coll., No. 263, 
1873, p. 186. 
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iMelania athleta Anthony, Ann. N. Y. Lye. S a t .  Hist., VI, 1854, p. 83, pl. 
2, fig. 1 ;  Binueg, Check List, 1860, No. 23; Reeve, Moaog. Melan., 
1860, sp. 258; Brot, List, 1862, p. 34. 
Goleiohasis athleta (Anthony), Tryon, Smithson. Misc. Coll., No. 253, 
1873, p. 200; Price, Nautilus, XIV, 1900, p. 77. 
Melunia gla,uca Anthony, Proc. Acad. Nat. Sci. Phila., XI I ,  1860, p. 57; 
Binney, Check List, 1860, No. 12;5; Reeve, Moaog. Melan., 1860, sp. 
389; Brot, List, 1862, p. 35. 
Gov~iobasis lyonii Lea, Proc. Acad. Nat. Sci. Phila., XIV, 1862, p. 266; 
Journ. Acad. ITat. Sci. Phila., V, 1862, pp. 313-314, pl. 37, fig. 156; 
Obs. Gen. Unio, IX ,  1863, p. 135, pl. 37, fig. 156. 
Gowiobasis dz~ttonii Lea, Proc. Acad. Nat. Sci. Phila., XIV, 1862, p. 266; 
Journ. Acad. Nat. Sci. Phila., V, 1862, p. 314, pl. 37, fig. 158; Obs. 
Gen. Unio, IX,  1863, p. 136, 111. 37, fig. 158; Tryon, Smitlisoll. Misc. 
Coll., No. 253, 1873, p. 175. 
Go~riobasis spavus Lea, Proc. Acacl. Nat. Sci. Phila., XIST, 1862, p. 267; 
Journ. Acad. Nat. Sci. Phila., V, 1862, p. 316, pl. 37, fig. 162; Obs. 
Gen. Unio, IX ,  1863, p. 138, pl. 37, fig. 162; Tryon, Smithson. Misc. 
Coll., No. 253, 1873, p. 197; Hiilkley & Marsh, Shells Cent. Tenn., 
1885, p. 8. 
Go~~iobasis cevea Lea, Proc. Acad. Nat. Sci. Phila., XITT, 1862, p. 268; 
Journ. Acad. Nat.  Sci. Phila., V, 1862, pp. 321-322, pl. 38, fig. 171; 
Obs. Gen. Unio, IX ,  1863, pp. 143-144, pl. 38, fig. 171. 
Go?~iobnsis vividicata Lea, Proc. Acad. Ea t .  Sci. Phila., XIV, 1862, p. 
268; Journ. Acad. Nat. Sci. Phila., V, 1862, p. 322, pl. 38, fig. 172; 
Obs. Gen. Uaio, IX ,  1863, p. 144, pl. 38, fig. 172; Tryon, Smithson. 
Rfisc. Coll., No. 253, 1873, p. 189. 
Go?liobasis cinevella Lea, Proc. Acad. Nat. Sci. Phila., XIST, 1862, p. 269; 
Journ. Acad. Nat. Sci. Phila., V, 1862, p. 328, pl. 38, fig. 184; Obs. 
Gen. Unio, IX,  1863, p. 150, pl. 38, fig. 184; Tryon, Smithson. lfisc. 
Coll., No. 253, 1873, p. 195. 
A ~ I ~ ~ I ~ O X ~ L S  ?jivgilticus (Gmelin), Hannibal, Proc. AIal. Soc., S, 191% 11, 174. 
Within the area under consideration, this speoies is con-  
f i ned  t o  t h e  Ell< River and s o m e  of its tributaries. It has 
been taken here by Mr. Smith, Dr. Ortmann, Messrs. C l e n c h  
and R e m i n g t o n  and, I believe,  col lec tors  of an earlier 
generation. 
The Ellr River form, taken at or  n e a r  Fayetteville, Ten- 
nessee, is conic, thiclr, rather rough, light yello~~~ish-brown. 
The whorls are slightly convex,  rounded at the periphery. 
The spire has numerous, closely set pl icae .  This is usually 
the only sculpture, but in some specimens the f o l d s  are c ros sed  
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by one or t x o  low revolving raised lines near the top of the 
whorl. The body whorl is smooth. The suture is irregularly 
impressed; the aperture ovate, white and without bands; the 
columella narrow, porcelaneous and seldom consisting of 
more than a vash of callus above the center; the outer l ip 
slightly sinnous. The largest Elli River specinlei1 examined 
measured 29 mm, by 103 mm. 
An occasional variation is the almost complete absence of 
plicae. I n  instances the striae are prominent and numerons 
Four of Mr. Smith's shells are reddish-browil. At  Rainy 
Falls, six miles south of Fayetteville, tliere were talreil a f ev  
small, dark specimens with the plicae almost obsolete a n d  
~vi th  a straight, not a sinuous, lip. 
Goniobasis laqzceatn is a species of great variety and of an 
interesting range. The list of its synonyms is formidable, as 
will have been observed. For a period of about twenty years 
every new lot of shells that was received by describing nat- 
uralilsts seemed to them to ~varraiit  specific names. Tlle type 
locality for Zaqzceata is Cumberland River. The species oc- 
curs to the north of this in the Green River and its streams. 
I have not seen i t  from the Cumberland proper, though in- 
numerable of its tributaries contain it. The easternmost 
locality lrno~va is Pitmail Creek, Pulaslri County, Rentucliy, 
emptying into the Cumberland. The most western locality is 
Trace Creek, Humphreys County, Tennessee, a small branch 
of the Tennessee River. The shell appeared in nearly all Dr. 
Ortmann's extensive collections within the Duck River drain- 
age basin. The Elk River, so far as known, is the extreme 
southern limit of its range. 
Lea's iMelania castanea was described as "smooth" and then 
as "disposed also to be striate and plicate." Comparison is 
made with clavaefornzis and that apparently is responsible for 
its being confused with the Goniobases of East Tennessee. 
The types came from Maury County, Tennessee, ~vhose Gonio- 
bases are mostly of the Zaqzleata group. I n  the upper Duck 
River drainage basin of this same region, Dr. Ortmann toolr a 
mollusl~ that is exactly like laqzbeata in every character except 
Gowiobases of LYI,zcscle Shoals 
that it is smooth. O t h e r  i n s t a i ~ c e s  are known in which sculp- 
ture disappears in Melanians of headwaters  and t h e  or iginal  
spccimcns of castnnen wcre  close to  t h a t  aspect. 
Go?ziobasis laqz~eata tortunz ( L e a )  
Melanza torta Lea, Proc. Am. Phil. Xoc., IV, 1845, p. 165; Trans. Am. 
Phil. Soc., X ,  1848, p. 84, pl. 9, fig. 30; Obs. Gen. Unio, IV, 1848, 
p. 84, p1. 9, fig. 30; Bilmey, Clrcelr List, 1860, No. 272; Reeve, Monog. 
Mclan., 1860, sp. 377; Brot, List, 1862, p. 39; Goodrich, Nautilus, 
XLI, 1927, p. 58. 
Plez~yocera toyturn (Lea), Tryon, Smithson. Mist. Coll., No. 253, 1873, p. 
117. 
In this subspecies t h e  v e r y  n a r r o w  sp i re  is unusually pro-  
longed and t h e  maturing ~vl io r l s  s p r e a d  o u t  suddenly and 
widely, g iv ing  the shell a lmost  a bottle-like appearance.  In  
tex ta rc ,  the presence of plicae and striae and t h e  occurrence 
of shouldered u7horls the variety is v e r y  m u c h  l ike lnqzceata. 
Thc aper tu re ,  as in the case of the spire ,  is different.  Tryon 
placed lortzcllz u n d e r  P l e u r o c e r a ;  it is n o t  c lear  why. I have 
seen  sliclls f r o m  Lynn Creek, Giles County ,  Tennessee, and 
Richlal id  Creek, Lawrence  County ,  Tennessee, bo th  streams 
being in t h e  drainage basin of Ell< River .  The Richland 
Creek specimens are in the Marsh collection, now owned  by 
Dr. Bryant Walker. Dr. Ortmann collected in Richland 
Crcelr, but a p p a r e n t l y  below the spot where this subspecies 
occurs. 
L e a ' s  measurements ,  a l t e red  t o  millimeters, were 234 by 
84. T h e  shells were  f r o m  Big Creek, Lawrence  County, Ten-  
nessee. A specimen f r o m  t h e  Marsh collection is 28 nlm. by 
114 mm.  
Goniobasis acuta ( L e a )  
Melania amta Lea, Trans. Am. Phil. Soc., IV, 1830, p. 101, pl. 15, fig. 
32; Obs. Gen. Unio, I, 1834, p. 111, pl. 15, fig. 32; IX, 1863, p. 143; 
Journ. Acad. Nat. Sci. Phila., V, 1862, p. 32P; Wheatley, Cat. Shells 
U. S., 1845, p. 24; Binney, Check List, 1860, No. 4; Reeve, Monog. 
Melan., 1860, sp. 274; Brot, List, 1862, p. 3. 
Ceriphasia acuta (Lea), If. 65 A. Adams, Genera, I, 1854, p. 297. 
Goniobasis acuta (Lea), Lea, Proc. Acad. Nat. Sei. Phila., XIV, 1862, p. 
268; Journ. Acad. Nat. Sci. Phila. V, 1862, p. 321; Obs. Gen. Unio, 
IS, 1863, 11. 143;  Tr2-011, Smithson. 11isc. Coll., No. '753, 11. 205; 
Hinkley, N:lutilus, X S ,  1906, p. 41. 
Croniobasis bifnsciata Lea, Proc. Scad. Nat. Sei. Phila., XX, 1868, p. 131; 
Joura. Acad. Nat. Sci. Phila., VI, 1868, p. 331, pl. 54, fig. 7 ;  Obs. 
Gen. U~iio, XII ,  1869, 13. 91, pl. 5-1, fig. 7 ;  Wallrcr, Rfise. Pub. Nus. 
Zool., Univ. Mieh., 1918, p. 153. 
Go?1.iobasis c la , th~ata  Lea, Proc. Acacl. Nat. Sci. Phila., XX, 1868, p. 151; 
Journ. Aead. Nat. Sei. Phila., TI, 1868, p. 331, pl. 54, fig. 8 ;  Obs. 
Geii. Unio, XII ,  1869, p. 91, pl. 34, fig. 8; Walker, RIisc. Pub. Mus. 
Zool., Unir. Miell., 1918, p. 136. 
A I I I ~ J ~ O X ~ L . F  vi~gini~us (Gmelin), Haanibnl, Proc. IIal. Soc., X, 1912, p. 174. 
This is a fine. delicate shell, orclinarily thin. narrow and 
with sculpture that on tlze spire consists of closely set plicae 
crossed by a few, r e ~ o l ~ i n g  raised lines. The periphery of 
the you11g and the not quite mature specii~iens is aagulated; 
of the older ones, rounded. Tlle aperture is white, ovate; 
the columella narrow and rounded; the outer lip slightly 
sinnous. Color bands, where they occnr, vary from one to 
f i ~ e .  
Tlle species is related to edgcirirrna Lea, but the plicae in 
ciclitn are not so stout or so xidely spaced. They occasionally 
1 1  syizcl~ronize," the folcls 011 one nhorl touching those of the 
nest. 
The young are carinate, granulate; the base flat and \\-it11 
folds just beneath the periphery, ~vh i e l~  is carinate. 
The type locality is the Tennessee River. The spccies has 
been talcen a t  Nuscle Shoals by Xessrs. HinBley and Smith, 
i11 the Flint River and its tributaries by Mr. Smith and the 
Rev, Mr. Wheeler, and in Piney Creelc, a t  Mooresrille, Lime- 
stone County, Alabama, by Mr. Smith. A few snzall Elk 
River shells of the Alabaina collection that were labeled G. 
clnvzcla Lea are, I belieye. nearer to typical ncuta. I could 
not find the types in the United States National i\fnseun~, but 
I am confident that the shells later t a l~ea  near Florence belong 
to the sl3ecies. 
Among the Flint River shells are specimens illat agree per- 
fectly wit11 the description of G. bifasciatn Lea. They were 
talren near Gnrley in ;\Iadison County. I cannot see that 
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they are entitled to eve11 subspecific ranli. Certain other 
specimens from Flint River correspond to Lea's G. clatlzrata. 
In  both, the plicae ancl strjae of ucz~ta are very much empha- 
sized, the plicae standing out prominently and the striae con- 
tinuing to the base. I do not think the shells are distinct 
from acuta. They appear to occur in colonies containing the 
typical forms, just as striate individuals are to be found with 
smooth forms of virginica. The separation of mutations has 
been, of course, the grand multiplier of species. 
The operculum of acuta is about twice as long as wide. 
The left margin is firm, slightly curved; the right margin, 
fragile and widely curved; the base ro~ulded; the apex acute. 
The spiral lines are on the lon7er left-hand margin. They are 
sharply defined, but do not extend toward the right beyond 
the center of the operculum. I n  worliing out the identity of 




16% mm. x 64 Teililessee Rirer. (Lea's measurements) 
162 x 64 Tenllessee Riwr, near Florence (Hinkley) 
2 1  x 8 Teililessee River, near Florence (Hinklcy) 
20 x 7% Small branch, opp. Florence (Hinkley) 
2 1  x 9 Muscle shoals (Smith) 
184 x 7 Muscle shoals (Smith) 
24+ x 94 Flint River, mar Gurley (Smith) 
244 x 9 Flint Rirer, near Gurley, clathrata (Smith) 
134 x 64 Flil~t Rirer, mar Gurley, b~fasciata (Smith) 
Goniobasis aczctc~ clavz~la Lea 
Gonwbasis clavula Lea, Proc. Acad. Nat. Sci. Phila., XX, 1868, p. 152; 
Journ. Acad. Nat. Sci. Phila., VI, 1868, p. 335, pl. 54, fig. 15; Obs. 
Gen. Unio, XII, 1869, p. 96, pl. 54, fig. 15; Walker, Misc. Pub. Mus. 
Zool., Univ. Mich., 1918, p. 156. 
This is another one of the mollaslrs that were sent to Dr. 
Lea by Dr. Spillman from Jaclison Connty, Alabama. It was 
described as "carinate, sometimes plicate, thin, dark chestnut 
brown ; without bands ; " the spire " exserted, acuminate, the 
sutures regularly impressed." The whorls are "about 8, 
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flattened; the apcrt1u.e very small, ovate, within chestnut 
color; the outer lip acute, the columella white and twisted. 
'$ $"$ Some have striae 011 the lo~ver par t  of the ~11orl." The 
type measures 13  mm. by 43 mm. 
Among the shells taken by Mr. Smith ill illIaclison County 
and close to the Jaclcson County border is a very thin, 
cloagate form with delicate plicae, striae and carinae. The 
sculpture is light and confined to the spire and, i n  some in- 
stances, the plicae are absent. Of 41 specimens, 29 are 
rounded on the periphery, 12 are angled as in  typical acuta. 
The form is little, of a shining y'ello~v color and without bands. 
The largest specimen, which has ten whorls, measures 22 mm. 
by 74 mm. Another locality for clavzcla, found by Mr.  Smith, 
is Little Crow Creelr, near Anderson, Jackson County. 
I thinlr these shells can properly be as a sub- 
species of acqcta. The close relationship of the two is not very 
plain upon cursory exainiaation, but is clear enough after 
careful comparison. 
M e l m i n  baculunz Anthony, Ann. N. Y. Lyc. Nat. Hist., VI, 1834, p. 98, 
pl. 2, fig. 12; Binncy, Check List, 1860, No. 27;  Recre, Monog. 
Mclan., 1860, sp. 431. 
Goniobasis baculunz (Antliony), Lewis, Proc. Acad. Nat. Sci. Phil:~., 1872, 
p. 114; Tryon, Smithson. iliisc. Coll., No. 253, 1873, pp. 206-207; 
Wallrer, Misc. Pub. Mus. Zool., Univ. Micll., 1918, p. 155. 
Anzblox?~s vi~ginicus (Gmelin), EInnnibnl, Proc. Rlal. Soc., X, 1912, p. 
174. 
The species, as i t  occurs in  the area under coilsideration, is 
fairly close to aczctu Lea. It appears to be an  intermediate 
form betxeen acuta of the Tennessee and G. edgariana Lea 
oC the drainage basin of the Cumberlaud and Duck rivers. 
So f a r  as present collections show, baczclzcnl is confined to 
the Elk River and sonie of its small tributaries. It was talren 
by Mr. Smith in  the Ell< at  Estill Springs, Tennessee. The 
specimens a t  hand are not fully grown. They are eloilgate, 
slender, carinate on tlie spire and above the body ~ ~ - h o r l  they 
are sculptured with plicae crossed by fine, raised lines. The 
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bocly -whorl is smooth, the periphery angled and the base, 
in some instances, bears a few microscopic striatioils. The 
form resembles the one of edgariana which occurs in the head- 
waters of Calfkiller Iliver, a branch of Caney Fork in which 
eclgariclna is the dominant Goniobasis.  A larger form of 
b(lct~12~9n occurs ill Roclr Creelc at Estill Springs. I t  is one 
of the most haildsome of the Goniobases. The plicae are 
strong and extend from spire nearly to base. Mr. Sniith sent 
this out as t h o r n t o n i i  Lea, an error which could ilaturally be 
inacle by one lacking the opportunity to study types. 
The 'C'niversity of CYincinnati collectioli has specilllens of 
b n c z ~ l z ~ ~ ~  carrying the label, "Elk River, Franlrlin County, 
Tennessee.'' I n  the Wallier collection are specimeils taken by 
Wetherby ill Owl Creek, Winchester, Franlclin County. 
Probably the collector mas the same in each case. 
Dr. Lewis coilsidered baculzi~?t to be the same as arach-  
noiclea. I thinlr the differences betveen these species are quite 
clear m?hen material is compared. Fnrtlier than this, there 
is a decided difference in the opercula, that of arachnoidea 
linlring it  with c a t e n a ~ i a  ancl the operculum of baculztnz show- 
ing its relationship with e d g a ~ i a n a .  
The range of the edgariana group is from Featress County, 
Tennessee (Stearns collection), to the Tennessee River a t  
Florence, Alabama (Hinkley and Smith, collectors). Paul 
Xdams and W. G. Parris have collected i t  extensively in the 
Obey River and tributaries of northern Tennessee in recent 
months. Dr. Ortmann took it in two localities in Duclr River. 
C:. edyar iana  itself is very common in the Caneg ForB and its 
streams, belonging, like the Obey River, to the Cunlberland 
system. 
11easurements of G. baculwm: 
Altitude Diameter 
20 mm. x 74 Elk River, Estell Springs 
18 x 7 Elk River, Estell Springs 
30 x 10 Rock Creek, Estell Springs 
28 x 93 Elk River, Franklin Co., Tenn. 
254 x 83 Elk River, Franklin Co., Tenn. 
Go~biobasis inte?ceniens Lea, Proc. Acacl. Xat.  Sci. Phila., SIT, 1862, p. 
268; Jonrn. Aeacl. ATat. Sci. Phila., V, 1863, p. 320, pl. 38, fig. 169; 
Obs. Gen. Unio, IX ,  1863, 11. 142, pl. 38, fig. 169; Tryon, Smithson. 
IIisc. Coll., No. 253, 1873, p. 170; Hinkley, X:rutilus, XX,  1906, p. 41. 
Gowiobasis cl.nzoena Lea, Proc. Acad. Nat. Sci. Phila., XIV, 1862, p. 268; 
Journ. Acad. Nat. Sci. Phila., V, 1862, p. 333, pl. 38, fig. 173; Obs. 
Gen. Unio, IX, 1863, p. 145, pl. 38, fig. 175; Tryon, Smithson. Alisc. 
Coll., No. 253, 1873, p. 169. 
Goleiobasis co?ltine?u Lea, Proe. Acad. Nat. Sei. Phila., XIV,  1862, p. 
268; Journ. Acacl. Nat. Sci. Phila., V, 1862, 11. 321, pl. 38, fig. 170; 
Obs. Gen. Unio, IX ,  1863, p. 146, pl. 38, fig. 170; Trgon, Smithson. 
Misc. Coll., No. 253, 1873, p. 188. 
Goniobasis p~olc tar ia  Lea, Proc. Acad. Nat. Sci. Phila., XIV,  1862, 11. 
268; Journ. Acad.';'iat. Sci. Phila., V, 1862, p. 326, pl. 38, fig. 177; 
Obs. Gen. Unio, IS, 1863, p. 147, pl. 38, fig. 177. 
ii?iibloxzts cirgi?~iczts (Gnlelin), Hnnnibal, Proc. Mal. Xoc., X, 1912, p. 174. 
'I'l~e o n t s t a l ~ c l i n g  c l l a r ac t e r i s t i c  of t h i s  spec i e s  i s  t h e  oc- 
c u r r e n c e  o f  s t o u t ,  loiigitucli l lal  f o l d s  ~vh ich  are rather wiclely 
spaced aaci  tend t o  " synchron ize , "  that is, the  folds of o n e  
~ r h o r l  f r e q u e n t l y  t o u c h  t l iose o f  a n o t h e r ,  giving the effect of 
a nearly straight, c o a t i n u o u s  raised line f r o m  spire t o  body 
n ho r l .  
A t y p i c a l  s p e c i m e n  is carinate, s t r i a t e  aiicl p l i c a t e  u p o n  t h e  
spire. The carinae are at  the p e r i p h e r y ;  the striae, n-hen 
p r e s e n t ,  are at the t o p  o f  the 7~l ior l  alicl are se ldon l  niore 
t l l a n  t w o  in n u m b e r .  T h e  p l i cae  are p r o m i n e n t  alicl cove r  
the w h o l e  u p p e r  h a l f  o f  the ~ v l i o r l .  They are n o t  alxays 
p r e s e n t  b e l o ~ v  tlie s p i r e .  The ~ i ~ l i o r l s ,  as a rule, are f l a t  a b o ~ e  
t l ie  p e r i p h e r y  o n  the lon-er vliorls and the periphery i t se l f  is 
bluntly aiiglecl. T l l e  co lnme l l a  is n h i t c ,  de l ica te ,  and r o u n d e d  ; 
t h e  a p e r t u r e  ovate to  rhomboidal and proclucecl a t  llie b a s e ;  
t h e  o u t e r  lip slightly i n c u r v e d  just b e l o w  the s u t u r e .  l l b o n t  
25 per c e n t .  o f  the she l l s  esanliiled are banded, t h e s e  co lo r  
bands ~ a r y i a g  f r o m  o n e  a t  the t o p  of tlie whorl t o  f i x ,  
in ~ v h i c l i  c a se  t w o  o c c u r  a b o v e  the center, o n e  at the c e n t e r  
and t ~ r o  beloxr it. I11 the opercnlnm the spiral l i n e s  are fine,  
c l ea r - cu t ,  and n o t  T e r y  o p e n l y  coi led .  They are conf ined  t o  
t l ic  lolr-er l e f t  m a r g i n .  
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Variation is considerable. Though most of the shells are 
conic or pyramidal, many are cylindrical or bullet-shaped. 
I n  the oldest shells, the periphery is regularly rounded rather 
than angled. The sculpture may be very prominent or may 
amount to little and be confined to the apex. The contrast 
between the brown monotoned shells and those with bright 
color bands is so great that, superficially, the specimens ap- 
pear to be of different species. Mr. Smith toolr in terven iens  
of a short, thick, flat-~vhorled, heavily plicate form which cor- 
responds exactly to Lea's anzoena. Professor Toumey sent 
Lea the specinlens to which he gave different names. They 
were clescribed at  the same time, upon the same page and, i11 
each case, North Alabama was given as the locality. 
The types of cont inens are close to interveniens,  though 
they are slightly more pyramidal than the average specimen 
of that species. I-Iowever, individuals corresponding to this 
form are fairly common among the shells talcen by Mr. Smith. 
I t  is not improbable that Professor Tonmey took iqzterveniens, 
uwtoena, and cont inens from the same colony. Another de- 
scribed species which may safely be included under in ter -  
ven iens  is p?nolefaria Lea. I t  was credited to "Florence, Ala- 
bama River," an error of a kind not rare to Dr. Lea. 
The species that intevveniens most closely resembles is czcv- 
r e y a w  Lea. The two are alike in that their plicae are stout, 
widely spaced, and frequently "synchronized." The aperture 
is about the same and is marlred by the prpduced base. But 
czw'i'eyann is more slender than intervc?zie?zs, the plicae are 
more persisteilt and the outer lip is more sinuous. Old speci- 
mens of czlrreyana tend to become cylindrical; the mature 
i?zterveniens, ventricose. 
The range of czwreyanu is from the Green River and its 
tributaries to a few streams of the Cumberland in the neigh- 
borhood of Nashville. I n  some cabinets, curreyana  is labeled 
as from the Cumberland at  Burnside, Pulaslri County, Ken- 
tnclry. I have learned that this was due to a mixing of labels 
of shells froni Cumberland River and Barren River (of the 
Green River). Goniobasis in terven iens  occurs in Shoals and 
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Cypress creeks and in the Tennessee River, all in the vicinity 
of Florence. 
Lea's measuremellts for the species are, in millimeters,' 18% 
by 8. The largest taken by Mr. Smith was 26 mm. by 10 mm. 
A type shell of the amoelza form n7as 15 mm. by 7% mm. An 
average of fifteen specimens of in terven iens  mhicl appear to 
have reached maturity and have not suffered much erosion 
was found to be 233 lnm. by 9 mnz. 
Go~ziobnsis pybasii Lea 
Goniobasis pybasii Lea, Proc. Acad. Nat. Sci. Phila., S I V ,  1862, p. 266;  
Journ. Acad. Xat. Sci. Phila., V, 1862, p. 313, pl. 37, fig. 1Z7;  Obs. 
Gen. Uaio, IX, 1863, p. 133, pl. 37, fig. 137;  Tryon, Smithson. Misc. 
Coll., No. 253, 1873, p. 177; Hinkley, Nautilus, XVIII,  1904, p. 40. 
Ambloxus vi~giniczis  (Ginelin), I-Iaanibal, Proc. Mal. Soc., X, 1912, p. 
174. 
This species, the type locality for ~ ~ h i c h  is Tnscumbia, does 
not appear to have been collected in recent years. The Ala- 
bama IIuseum of Natural History has only nine specimens. 
They came from the I\lohr and Callrins and a11 nnnanied col- 
lection. Though the amount of material is small, i t  so nearly 
meets the description given by Dr.  Lea, that no doubt is eater- 
tained the shells are pybasii.  
The chief characteristic of the species is that, unli1i:e the 
other plicate Goniobases of the region, i t  laclrs the granulate 
spire and the usual revolving raised lines. The plicae are 
light and closely set. The upper whorls are carinate on the 
periphery, but the periphery of the body whorl is rounded. 
Sutures are rather deeply impressed. The outer lip is quite 
sinuous. Lea says that his specimens have four color bands, 
the two nziddle ones being approximate, and that i a  some 
shells there is an indistinct fifth band. Of the nine shells of 
the Alabama collection, only three have bands and in one 
specimen alone does the number reach four. lllost of the 
material is light yello~~~islz-brown. One is darli: ellong11 to be 
termed reddish-brown. The species is very like G.  cari9zocos- 
tn ta  Lea of the Alabaina River drainage and possibly at Tus- 
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cumbia i t  represents an intrusion from the southeast, as is the 
case with G. nussula. 
The measurements given by Lea are, in  millimeters, 204 
altitude by 7% diameter. A heavy, rather ventricose speci- 
men which I have measured is 22-1,- mm. by 11 mm. An aver- 
age adult is 21 mm. by 8 mm. 
Goniobasis pe r s t~ ia ta  (Lea) 
Melania perstriata Lea, Am. Phil. Soc., V, 1852, p. 252; Trans. Am. Phil. 
Soe. X, 1852, p. 296, pl. 30, fig. 2; Ohs. Gen. Unio, V, 1852, p. 296, 
pl. 30, fig. 2; Binney, Checlc List, 1860, No. 203; Brat, List, 1862, 
p. 36. 
Goniobasis persti-iata (Lea), Tryon, Smithson. Misc. Coll., No. 253, 1873, 
p. 166; Wheeler, Nautilus, XXV, 1912, p. 126. 
Goniobasis nassula var. pcrstriata (Lea), Sargent, Nautilus, VII, 1894, 
p. 121. 
Goniobasis crispa Lea, Acad. Nat. Sci. Phila., XIV, 1862, p. 269; Journ. 
Acad. Nat. Sci. Phila., V, 1862, pp. 326-327, pl. 38, fig. 180; Obs. 
Gen. Unio, IX, 1863, pp. 148-149, pl. 38, fig. 180; Tryon, Sinithson. 
Misc. Coll., No. 253, 1873, p. 173. 
Goniobasis striatula (Lea), Wl~eeler, Nautilus, XXV, 1912, p. 126. 
Ambloxzis virginicus (Gmelin), Hannibal, Proc. Mal. Soc., X, 1912, p. 174. 
All average specimen of this species from Big Spring Creek, 
Huntsville, Alabama, apparently the type locality, is a rather 
short, slender, delicate shell, carinatcd and reddish-brown. 
Early whorls are sometimes doubly carinate at the periphery. 
The aperture is small, white or reddish, with an indefinite 
sinus at  the base. The columella is liarrow, rounded and with 
a small twist in it. The outer lip is slightly. incurved below the 
suture. The most striking feature of the shell is its sculpture. 
This consists of rather low plicae crosscd by strong revolvii~g 
lines. The plicae disappear on the spire and the striae con- 
tiiiue to the base. Lea's type measured 209 mm. by 7 mm. 
This seems to be about the usual size of adults from this par- 
ticular locality, the largest I have ,seen being 244 by 94 mm. 
The operculum is large, rather broad, the apex acute and the 
margins equiangular. The spiral lines are well marked, 
loosely coiled, and occasiol~ally reach to the right beyond the 
center of the operculum. 
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Tllc a~rtlior's localities for his species mere Coosa River and 
lTuntsville, Telinelssee. I caiinot say that the Coosa River cita- 
tion is incorrect, thougl~ it  is doubtful, but "Tellllcssee" here 
was, witliont doubt, a slip of the pen. 
The young of perstriata arc very deeply carinate, two 
carinae appearing a t  the periphery ; liglitly plicate and with 
from one to lour or five raised rcvolviiig lines. Tlle base is 
nearly flat and the sinus is estc~ided to  a sllarp point. 
A study of the rariation oP perslriatn takes one so far  aficld 
that some of the original cllaracteristics seem altogether lost 
and to be with new features. I n  Big Spring Creeli 
Ilicrc have been taken specimeizs that are only microscopically 
striate, some that sliow 110 plicae and others that are smooth 
and sl~iniug upon the last whorl. I n  Bird Spring a t  IIants- 
\rille, Afv. Smith to011 a comparatively hcavy race with greatcr 
breadth in proportion to  lengtll than the sllclls oC Big Spring 
C~~cck .  Plicae and striae are of about the same size and ~ v l ~ e r e  
Illey cross a stippled cSLect is given to the surface 01 the shell. 
This form was named crispn by Lea. Of 21 shells of one lot 
from Ijircl Spring, 13 are of' this character; 2 are striate- 
plicate on the upper xvllorls and smooth upon the last one; 
1 is striate-plicate on the upper whorls, smooth over most of 
the last nhorl and striate 011 the base; 1 is slender, attennaic 
and with the typical sculpture only on the spire and 1 is 
slender and smooth upon all its sarface. A few of thesc 
specirncns have bands, a heavy one a t  the top of' the aperture 
and a heavy one a t  the base, ~v i t h  three light intervening 
b i~ l~ds .  The Graham Sl-ring shclls are a rough, heavy series, 
giving the impression of being deformed. The plicae arc 
rather s l~bdnrd and the revolving lines are confincd to parts 
of the shell. One spec~inicn is i~emarliably carinate aiid has 
the periphery angulate. 
I n  a "large spring near the Southern Railroad," three 
miles weyt of Paint llocl:, Jaclcson County, Mr. Smith tool< 
material that, besides sho\ving the typical characters, had in 
addition a marked tendency to vary decidedly from them. 
Some sllells were plicate-striate only on the spire and plicate 
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to  the periphery of the last w h o r l .  Here the variation was 
so great that o n l y  the presence o f  a few typical perstriata 
supplied the clue to  the true identity. In o n e  l o t  taken from 
a spring near Gurley and Paint Rock ,  M a d i s o n  C o u n t y ,  t w o  
thirds were nearly typical, one third were o f  the form crispa. 
In a second lot  from this locality many shells had an angulated 
periphery. 
Goniobasis decampii Lea 
Goniobasis decampiz Lea, Proc. Acad. Nat. Sci. Phila., XV, p. 154; Journ. 
Acad. Nat. Sci. Phila., VI,  1866, p. 138, pl. 23, fig. 45; Obs. Gen. 
Unio, XI ,  1867, p. 94, pl. 23, fig. 45; Tryon, Smithson. Misc. Coll., 
No. 253, 1873, p. 210; Wheeler, Nautilus, XXV, 1912, p. 126; 
Walker, Misc. Pub. Mus. Zool., Univ. Mich., 1918, p. 157. 
Anabloxus v i~g in im~s  (Gmelin), Hannibal, Proc. Mal. Soc., X, 1912, p. 174. 
This molluslc is G. perstriata in all essentials save its nearly 
cylindrical shape. Quite slender specimens o f  perstriata 
have been ta lcen in Big Spring Creelc at  Huntsville, yet none 
that are so regularly attenuate as decampii. It is possible 
that the o r i g i n a l  collector, Dr. Decamp, had visited some 
spring or creek in the vicinity o f  Huntsville containing these 
shells, and that the l o c a l i t y  has not since been examined. A 
"pure culture" o f  decampii ~ v o u l d  warrant, o f  course, its 
de f in i t e  r ecogn i t i on .  
Goniobasis pauperczcla Lea 
Goniohas~s paupe~cz~la  Lea, Proe. Acad. Nat. Sci. Phila., XIV, 1862, p. 
268; Journ. Acad. Nat. Sci. Phila., V, 1862, p. 324, pl. 38, fig. 176; 
Olss. Gen. Unio, IX ,  1863, pp. 146-147, pl. 38, fig. 176; Tryon, Smith- 
son. Mist. Coll., No. 253, 1873, p. 192; Price, Nautilus, XIV, 1900, 
p. 77; EIinltley, Nautilus, XX, 1906, p. 41. 
Gon~obasts tuo?neyz Lca, Proc. Acad. Nnt. Sci. Phila., XIV, 1862, p. 266; 
Journ. Acad. Nat. Sci. Phila., V, 1862, p. 311, pl. 37, fig. 153; Tryon, 
Smithson. Misc. Coll., No. 253, 1873, p. 169. 
?Goniobasis spzllrr~anlz Lea, Proc. Acad. Nat. Sci. Phila., XIV,  1862, p. 
264; Journ. Acad. Nat. Sci. Phila., V, 1862, p. 302, pl. 37, fig. 138; 
Obs. Gen. Unio, IX,  1863, p. 134, pl. 37, fig. 138. 
?Goazobasz.s cruds Lea, Proc. Acad. Nat. Sci. Phila., XIV, 1862, p. 270; 
Journ. Acad. Nat. Sci. Phila., V, p. 332, pl. 38, fig. 190; Obs. Gen. 
Unio, IX ,  1863, p. 154, pl. 38, fig. 190. 
d?nbloxus wz~ginicus (Gmelin), EIannibal, Proc. Mal. Soc., X, 1912, p. 174. 
The shell, as talien by Mr. Smith in a braach of Cypress 
Creelr, two miles north~.i-est of Florence, is sparingly plicate 
and striate upon the spire. The l o ~ ~ ~ e r  whorls are smooth, a 
little convex; the body n-horl rounded, not angulate. Speci- 
mens from this locality are ~ ~ ~ i t h o u t  color bands, the color of 
the epidermis being darlr brown. Lea's specimens had the 
outer lip "slightly sinuons," but in these shells i t  is straight. 
I11 other regards the species has most of the usual characteris- 
tics of Goniobases of this region. An uneroded adult would 
probably have nine whorls. The largest talreii in the Cypress 
Creek tributary-which is probably close to where Hinlrley 
collected paz~perczcln i11 1904-ineasures 17 nlm. by 64 mm. 
A ventricose individual is 144 mm, by 7 mm. The average 
of ten shells, fully grown though eroded, is 16 mm. by 6 mm. 
Lea's type, in millimeters, was 133 by 63. 
Another of Mr. Smith's localities for p a t ~ p a r c u l a  is Blue- 
water Creek. The specimens here run  as large as 204 mm. 
by 9 mm. Of 196 speciinens, 31 are banded, the bands being 
either one or two in number. It 7.i-as these banded shells that 
Lea named t t~onzc?ji.  The outer lips of some are slightly in- 
curved and in several the periphery is angled. I n  general, 
the color is lighter than in the form from the branch of 
Cypress Creelr. A very darlr, club-shaped form was found 
in Spring Branch, an  affluent of Four-Mile Creelr, near IGl- 
len. It is more strongly sculptured than material from other 
places and in no instance do bands occur. The largest speci- 
men measures 214 mm. by 9 nzm. A t  Burleson, Franklin, 
Alabama, in a branch of Taylor Creelr, Mr. Smith toolr num- 
bers of paupercz~ la ,  differing little from the shells near Flor- 
ence. They are not quite so plicate and the striae are often 
absent. I n  size, this form does not exceed 14; mm. by 7 mm. 
Also near Burleson, in  Cave Spring on the east side of Great 
Bear Creeli, was taken a dwarfed form ~~rhich,  like many 
other species occurring in  springs, has experienced a consid- 
erable modification of characteristics. All the specimens are 
plicate, but I could. find none that had the revolving raised 
lines. The largest is 11 mm. by 44 mm. A mixed lot of 
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dwarled, elongate, and typical fornzs of pnzcperczcla was taken 
at Pa~.ish Mine, near Russellville, Franklin County. The 
sculpture varies in strength, but in general the characters are 
those to be expected of the species. A single specimen from 
Muscle Shoals is in the Alabama I\lnseum collection. I t  is 
light, greenish-bro~va and much larger than typical examples. 
S is  specimens of a large, ventricose, dark-bro~vn form is 
labeled "Brnsh Creelr, near Iiillea, Lauderdale County." 
The scull2t1zre is low and clear on only three of the shells. 
They are all fairly near to the paz~perczcla from an affluent 
of Four-Mile Creek, previously noticed. The largest is 214 
mni. by 11 nlm. The form resembles the figure of G. spill- 
~ I L N ? z ~ ~ ,  a soil-plicate shell credited to the Tennessee River. 
Lea may have received unsculptured shells like this or some 
with eroded apices, the plicae being lost. Lea's G. crzcda, 
also of the Tennessee River, is open to the same suspicion. 
Lea's spillnznnii measured 23fr mm. by 9$ mm. He received 
only three specimeils from the collector, Dr. Spillman. His 
specinlens of G .  c?.zctln numbered t~vo. 
G o ~ ~ i o b a s i s  foruzosa (Conrad) 
Melania fo~?nosa  Conrad, New F .  W. Shells, U. S., 1834, appendix, p. 5 ,  
pl. 9, fig. 3; Wheatley, Cat. Shells, U. S., 1845, p. 25; Binney, Check 
List, 1860, No. 112. 
Goniobasis fomnosa (Conrad), Tryon, Smithson. Misc. Coll., No. 253, pp. 
174, 193; Hinlrley, Nautilus, XX, 1906, p. 41. 
A~nbloxzts  ~ i ~ g i n i c t t s  (Gmelin), Hannibal, Proc. Mal. Soc., X, 1912, p. 174. 
The description : 
"Shell with distant, robust, rounded ribs and sis convex 
whorls, with two approximate, prominent lines at the sum- 
mit of each; base profoundly striated; color olivaceous, with 
distant, brown bands. 
"Habitat.-Inhabits streams of North Alabama." 
Tryon considered formosa to be close to nassula and placed 
orltatella Lea, which is the same as G. edgaria.na Lea, under 
i t  as a synonym. Figure 337 in Tryon is not helpful, at 
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least no more so than the original unsatisfactory description. 
A11 author's example in  tlie Lea collection in  the United States 
National nluseurn is a y o ~ m g  anc1 slender Plezcrocern ulveare 
Conrad. The specimen which Reeve illustrated as .??I. for- 
n ~ o s a  Antlzony is not the same as this, thougl1 there is reason 
to believe that it was the identical shell that Tryon used for 
inaking the figure of Conrad's fo~nlosa.  
I n  such a confusioii the only practical way out is to go back 
to Conrad's types. I callnot learn that any exist. 
Goniobasis gozcldiana Lea 
Goniobaszs pr~lcltella Lea, P~oc. Acncl. Nat. Sci. Phila., XX, 1868, p. 131 
(preoccupied). 
Gonlobnszs goliltltana Lea, Journ. Acad. Nat. Sci. Phila., TI, 1868, p. 332. 
pl. 34, fig. 9; Obs. Ge11. Uilio, XII, 1869, p. 92, pl. 54, fig. 9;  Walker. 
Alisc. Pub. Afus. Zool., Uiiir. Lfich., 1918, p. 158. 
The two speeimeils of go~rldia?za came froni Norlli Alabama, 
Dr. Sl~illinaa, collector. A11 that the aulllor hacl froni 
which to rnalre his description was the spires, the rest of the 
sllells being brolcea away. Nevertheless, Dr. Lea \.\-eat con- 
fidently alzead and described the aperture, the columella and 
tlie outer lip. One might as well attempt to tell from the 
flagstaff on the schoolhouse what the main door is like. 
Goniobasis t~.oclzifornzis (Conrad) 
U c l n ~ ~ i n  t~ochifor?~~is Conrad, New F. W. Shells U. S., 1834, p. 66, pl. 8, 
fig. 11; Muller, Synopsis, 1838, p. 47; De Iiap, Moll. N. Y., 1843, 12. 
100; Whentley, Cat. Shells U. S., 1845, p. 27; Einney, Check List,, 
1860, No. 275; Brot, List, 1862, p. 47. 
Golaiobasis troc7~ifo1-mis (Conrad), Tryon, Smithson. Misc. Coll., No. 263, 
p. 216. 
Tryon tllonght that this would probably "prore to be 
identical with Mr. Antlioizy's T. cristata," ineaniilg 171. cris- 
ta fa .  The description and figure indicate that tlie species, 
if a good one, belongs to  the group of Plez~rocern cannliczclatzc~~~ 
(Say) .  
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Goniobcrsis gahbiana Lea 
Goniobasis gabbima Lea, Proc. Acad. Nat. Sci. Phila., XIV, 1862, p. 265; 
Journ. Acad. Nat. Sci. Phila., V, 1862, p. 304, pl. 37, fig. 141; Obs. 
Gen. Unio, IX, p. 126, p1. 37, fig. 141; Tryon, Smithson. Misc. Coll., 
KO. 253, 1873, p. 268. 
The author had only tn7o shells upon which to  base this 
species, one from Tennessee, the other from Alabama. The 
Tennessee specimen is apparently the one taken as the type; 
at least i t  is the one described. I believe it t o  be the same 
as G. clavaefornzis Lea. It is mentioned in the description 
that the Alabama specimen, unlike the one from Tennessee: 
is plicate and striate. I could not find it in the United States 
National Museum and cannot say personally whether it is 
entitled to specific rank or belongs to  a species previously 
described, which is likely. 
Goniobasis s e ~ l ~ i c o s t a t a  (Conrad) 
Melunia senticostata Conrad, New F. W. Shells U. S., 1834, appendix, p. 
7, pl. 9, fig. 6; Binney, Check List, 1860, No. 24; Brot, List, 1862, 
p. 59. 
Goniobasis sen~icostata (Conrad), Tryon, Smithson. Misc. Coll., No. 253, 
1873, p. 191; Hinkley, Nautilus, XVIII, 1904, p. 40. 
" Shell elevated ; longitudinally ribbed ; whorls convex with 
fine spiral striae; body-whorl without ribs, obscurely striated 
above, subangulated in  the middle; aperture large, obliquely 
elliptical ; within bluish, with brown bands. Inhabits streams 
of North America. " 
I do not recognize the species. As Hinlcley indicates, it 
may be a mollusli of the Alabama River basin. 
Goniobasis f abalis Lea 
Goniobasis fabalis Lea, Proc. Acad. Nat. Sci. Phila., XIV, 1862, p. 266; 
Journ. Acad. Nat. Sci. Phila., V, 1862, p. 311, pl. 37, fig. 154; Obs. 
Gen. Unio, IX, 1863, p. 133, pl. 37, fig. 154; Tryon, Shnithson. Misc. 
Coll., No. 253, p. 305. 
This species was described as from the Tennessee River. 
This is probably a mistake. The shells appear to be of the 
kind peculiar to  the Coosa River. 
The three forms discussed below belong to the Alabama 
Museum collectioil and are unrecognizable as species already 
described. Yet inasmuch as the region dealt with in this 
paper has been pretty well examined by collectors who sent 
their material lo describing naturalists, i t  has seemed to be 
inadvisable to name these shells lest, upoil more thorough 
study of the large collections, the iiew names may have to go 
into the synoi~ymy. 
Golziobusis sp. 
Dry Creelr, branch of Paint Roclc River, Trenton, Jaclrsoil 
County, Alabama; Paint Rock: River, two miles above Tren- 
ton; branch of Crow Creek, at  Bass, Jaclrson County, Ala- 
bama; Spring Branch, Macn'lahon's Cove, northeast of Ste- 
venson, Jaclrson County, Alabama. 
This is a small yellowish-brown, club-shaped shell, its whorls 
slightly convex, the sutures impressed, the periphery rounded. 
On the spire are a few obscure striae, very often absent. The 
aperture is about one half the length of the shell. It is 
slightly produced a t  the base. Columella narrow, white, 
rounded; outer lip nearly straight. 
An average adult specimen is 17 mm. by 8 mm. The largest 
seen is 21 mm. by 9 mm. I have myself taken identical ma- 
terial in Battle Creelr, Sweden Creek and Little Sequatchie 
River, all of Marion County, Tennessee. This is the first 
county north of Jackson Couilty, Alabama. The description 
which most nearly fits this form is that of G. angulata (An- 
thony). The type specimen in the 1Iuseum of Comparative 
Zoology is young and wanting in any definite characters. 
Golziobusis sp. 
Spring, m e  mile north of Princeton, Jaclrson County, Ala- 
bama. Paint Rock River drainage. 
Shell: Ventricose, yellow-brown, obscurely plicate, angu- 
lated a t  the periphery; aperture large and with a prominent 
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sinus at  the base. Four whorls. This is the largest of two 




The upper whorls of this one specimen are carinate and 
withont plicae or striae. The body whorl is subangulated 
a t  the periphery; the aperture elongate-ovate, about half the 
length of the shell and produced at  the base. There are four 
color bands, tmro above the center, one a t  the periphery and 
one below it. The columella is narrow, rounded; the outer 
lip straight. The whole shell is dark, yellowish-brown. The 
specimen is particularly of interest because i t  is the only 
smooth form of Goniobcisis xhich has been talren a t  Huntsville. 
Tryon has included iMelania grisea Anthony among the 
Goniobases. It came from the Tennessee River, North Ala- 
bama. A specimen specifically distinguished as type was not 
seen during my examination of the Anthony Pleuroceridae 
in the Museum of Comparative Zoology. It may have been 
overloolred. Specimens with the name mere in the collection 
marlred "labelled for exchange." These were all young 
Lithasiae, apparently L. fiore?ztia?za (Lea). MeZalzia procissa 
Anthony, from Alabama, mas also placed by Tryon under 
Goniobasis, though with less confidence. It is a small shell 
principally characterized by five stout costae on the body 
whorl. Only one specimen was known to Anthony. Mr. 
Smith collected a single shell on Muscle Shoals that seems 
to be quite like it. It is a specimen of Lithasia verrucosa 
(naf.) in which the nodules have coalesced into continuous 
raised lines. Goniobasis stezuardsoniana Lea was named for 
two individuals of the same kind that were collected a t  Knox- 
ville, Tennessee. Goniobasis auricomn Lea, taken by Dr. 
William Spillman in the Tennessee Xiver, was named from 
one specimen only. This type belongs to Lithasia, possibly 
L. verrucosa. 



